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Nucleic acids immobilization on the glass surface. ATTO 655 and 5'-biotin modified DNA were purchased from Gene Design Inc., which were synthesized according to the reported procedure. [1] Nucleic acids were immobilized on a glass sureface via streptavidin-biotin interaction. 96-well cell imaging plate (Eppendorf) was incubated with streptavidin (VEC, 5 mg/mL) in PBS buffer for 1 h, and washed with PBS containing 0.01% Tween 20 (100 μL × 3). Prior to immobilization, nucleic acids (20 nM ATTO-655 modified nucleic acids, 80 nM complementary strand if applicable) were folded by gradually annealing with cooling from 80 ºC to room temperature in PBS buffer for DNA or in KMOPS buffer for RNA (100 mM KCl, 50 mM KMOPS pH 7.0). [2] Nucleic acids were diluted to 1 nM with the same buffer containing 0.01% Tween 20 (dilution buffer) and was immobilized onto the glass surface using the biotin-streptavidin interaction (15 min), and the unbound molecules were washed away with the dilution buffer (80μL × 2) and loading buffer (for DNA: 100 mM NaCl, 10 mM MgCl2, 100 mM VcP, 0.08-2 mM FeDTPA, 10% PEG-20,000, 40 mM TAE (pH 8.3), for RNA: 100 mM KCl, 100 mM VcP, 0.2 mM FeDTPA, 0 or 1 μM preQ1, 10% PEG-20,000, 50 mM KMOPS (pH 7.0)) (80 μL × 1), and the loading buffer (70 μL) was applied to the well.
Blinking measurements.
Fluorescence time traces and FCS were measured using a confocal-microscopic system, of which details were previously described. [3] Briefly, the system consists of an inverted optical microscope (IX73, Olympus), and 637 nm CW laser (OBIS 637 LX, Coherent). The output of the laser with 2 mW of 637 nm laser light was focused by an objective (UPlanSApo 60X Water, NA: 1.2, Olympus), and the detection volume (confocal volume) of the FCS measurement was regulated by a pinhole (diameter 25 μm, Thorlabs MPH16) attached to the side port of the optical microscope. rKACB for structural switching dynamics of preQ1 riboswitch. Fluorescence intensity fluctuations were recorded until the bleaching of fluorescent molecule took place. By using U9451, autocorrelation function was obtained from each raw temporal data integrated for ca. 2-4 s which length is determined from the buffer size. [3] There is a 0.2 sec lag time between each integrated DATA which was taken into account in the measurement of the duration of the stem structure (τStem) and loop structure (τLoop).
Autocorrelation function obtained from each integrated DATA was analyzed with Origin 2016 (OriginLab) and τOFF was obtained with auto-correlation analysis using following equations. Figure S2 . Histograms of τOFF value obtained for each appearance of stem (no preQ1: 88 times, +1 μM preQ1: 100 times) and loop structures (no preQ1: 68 times, +1 μM preQ1: 80 times) are summarized in Figure 3c . τStem and τLoop values are measured only for complete loop-stem-loop transitions (no preQ1: 77 times, +1 μM preQ1: 58 times) and stem-loop-stem transitions (no preQ1: 69 times, +1 μM preQ1: 53 times), respectively. 
